control cells (7) . On the other hand, it has been established that the partial inhibition of protein synthesis by cycloheximide blocks G1 phase progression (1, 2, 9, 10), and suggested that an accumulation of some unstable proteins with short half lives is required for the G1 progression (2, 9) . A protein, molecular weight 68,000, synthesized in G1 phase has been supposed to take part in the growth regulation at the restriction point (4). These observations have prompted us to see whether a partial inhibition of protein synthesis by cytochalasin D is involved in blocking the cell cycle progression. In this paper, we compare the effect of cytochalasin D with that of cycloheximide on protein metabolism and on kinetic patterns of entrance into S phase of serum-stimulated GC-7 cells and suggest that cytochalasin D does not block the prereplicative progression of serum-stimulated GC-7 cells through the inhibition of protein synthesis. at all (7) . On the other hand, the presence of cycloheximide at 30-90 ng/ml during the same period retarded initiation of S phase by about 2-5 h (data not shown), confirming the previous results that the progression of cells is sensitive to cycloheximide almost throughout the prereplicative phase (10) . These kinetic results clearly show that the inhibitory effects of the two drugs on the progression of prereplicative phase in serum-stimulated cells are different. Two-dimensional polyacrylamidegel analysis of cellular proteins. Even if cytochalasin D blocked total protein synthesis only partially, the possibility can not be ruled out that the drug inhibits specifically the synthesis of labile proteins that are assumed to be required for the progression of the prereplicative sequence (1, 2, 9, 10 ).
Since the stage sensitive to cytochalasin D was around 8-10 h after serum stimulatioit (7) , proteins in serum-stimulated GC-7 cells were labeled with [35S]methionine fOr 1 h from 8 to 9 h poststimulation in the presence or absence of cytochalasin D, and analyzed by two-dimensional polyacrylamide gel electrophoresis. If the accumulation of labile proteins occurred at this stage, the protein spots from serum-stimulated cells would have higher intensity than those of unstimulated cells and be affected by cytochalasin D. Increase (solid arrows in Fig. 4) and decrease (open arrows in Fig. 4 ) in the intensity of several protein spots were observed after serum stimulation, but these changes were not modified by cytochalasin D-treatment (Fig. 4) . In the area of the gel between pH 7.0-10.0, all protein spots were almost identical among these samples (data not shown).
Protein degradation. If cytochalasin D accelerates degradation of cellular proteins, any accumulation of labile proteins required for the prgression of G1 phase would be abolished. Serum-stimulated GC-7 cells were pulse-labeled for 30 min with [3H]leucine during 7.5-8 h after the stimulation, and then the decrease in the radioactivities in acid precipitable materials was monitored in the presence or absence of cytochalasin D. This decrease was not accelerated by cytochalasin D (Fig. 5) . Similar experiments by labeling cells with [3H]leucine from --16 to 0, from 0 to 8, or from 7 to 9 h of serum stimulation confirmed no acceleration of total protein degradation by cytochalasin D treatment (data not shown).
DISCUSSION
Our knowledge of the sequence of biochemical events operating in mid/late prereplicative phase is still limited. Cytochalasin D, which blocks the progression of cells from growth-arrest to S phase at mid prereplicative stage, 8-10 h after growthstimulation (7), is a unique tool for understanding the process of growth induction. Taking previous observations together, as mentioned in the introduction, it seems likely that the block of entrance into S phase of serum-stimulated cells by low concentrations of cytochalasin D is due to the partial inhibition of protein synthesis. The following kinetic results, however, suggest that the mechanism of the blockage by cytochalasin D is different from that by cycloheximide: 1) cytochalasin D reduced the rate of entry of cells into S phase without affecting the length of the prereplicative phase, whereas cycloheximide extended the prereplicative phase without affecting the rate of entry into S phase; and 2) progression of the prereplicative phase is sensitive to cytochalasin D only at around 8-10 h after serum stimulation (7), whereas it is sensitive to cycloheximide for almost the whole prereplicative period (unpublished data and (10)). In addition, the results from the two-dimensional gel electrophoresis of the proteins synthesized from 8 to 9 h after stimulation and from the experiments on protein degradation are consistent with, although they do not prove, that cyto- 
